
JTGEKAGHTYMILLER, INC.
Environment and Infrastructure

a heidemij company
June 24, 1997

Ms. Debra Rossi (3HW23)
Remedial Project Manager
U.S. Environmental Protection Agency, Region III
841( Chestnut Street
Philadelphia, Pennsylvania 19107-4431"

Woddlawn Landfill Site
Remedial Design/Remedial Action
Administrative Order, EPA Docket No. Ill 95-05-OC
Cecil CountyVMaryland

Dear Ms. Rossi: -- .- .-...-.--—--_̂ -

As you requested on June 17, 1997, this letter is to provide supplemental
information regarding the following: . " " " .

1. additional information to .allow a more direct comparison of published
leachate indicator data (such as TOC, BOD, and COD) for landfills to the
reported concentrations of these indicators in ground-water at the Woodlawn
site. . . . -. - - -

2. tables summarizing analytical results for all groundwater samples collected in
February and March 1997.

3... . a comprehensive summary of results for all groundwater samples collected in
February and March 1997 that were analyzed for poiynuclear aromatic
hydrocarbons (PAHs) and pentachlorophenol using methods that afford lower
detection limits.

4. vinyl chloride and analytical holding times.

At this time, we have not completed efforts to develop additional data that
provides a more direct comparison of leachate indicator data (Item 1" above). Once the
efforts to acquire additional information are complete, we will provide the additional
information to US EPA. At this time, we have not completed efforts to develop additional
data that provides a more direct comparison of leachate indicator data (Item 1 above).
Once the efforts tcr "acquire" additional information are complete, we will provide
additional information to USEPA. As we understand it, the essential question regarding
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this issue is: "How much would Leachate from the landfill be diluted in groundwater, as
compared to leachate exuding directly from waste material1'? Unfortunately, there is no
readily available data upon which to make this determination; however, the groundwater
data from Woodlawn provides insight if viewed in the context of data from residential
wells surrounding the landfill. Generally, the concentration of landfill leachate indicator
parameters are not significantly higher in the most heavily-affected wells on site
compared to surrounding residential wells. These empirical data demonstrate that the
leachate generation rate at Woodlawn is not significantly greater than the assimilative
capacity of the biogeochemical ecosystem surrounding the landfill.

Tables summarizing preliminary analytical results for the February-March 1997
groundwater samples (Item 2 above) were previously provided to USEPA in the June 3,
1997 Technical Memorandum (see Attachment D of the June 3, 1997 response to
USEPA comments on the predesign). The validated data reports for these samples were
included in the May 1997 progress report submitted to USEPA. A partial summary
(natural attenuation monitoring wells only) of PAH and PCP analytical results for
groundwater samples collected in February and March 1997 was previously provided to
USEPA in the June 3, 1997 Technical Memorandum (Item 3). A comprehensive"
summary of PAH and PCP analytical results for these samples is provided in the attached
Table 1. The topic of vinyl chloride concentrations and analytical holding times (Item 4)
is thoroughly discussed herein.

VINYL CHLORIDE AND ANALYTICAL METHODOLOGY ,

As documented, a significant reduction in the concentration, extent and mass of
vinyl chloride has been observed at the Woodlawn Landfill site. Historical groundwater
sampling data collected since 19"82 at the site indicates that the concentrations of
dissolved vinyl chloride in individual monitoring wells has markedly declined since
1987. Typical reductions in concentration are. For example, 74 percent in well F-5, 96
percent in well F-6, 99 percent in well F-7, and 77 percent in well F-10,

A careful evaluation of biogeochemical data recently collected at the site has'led
to the demarcation of three zones of biogeochemical activity: an anaerobic-reducing zone;
a more oxidizing, or transitional zone; and an aerobic zone. The observed vinyl chloride
mass reduction is a result of the cumulative effects of the oxidation of vinyl chloride via
predominantly anaerobic mechanisms in the interior portions of the plume, a combination
of anaerobic and aerobic mechanisms in the transition zone, followed by the rapid
oxidation oF vmylchlonde by dissolved oxygen in the aerobic zones present at the outer
edges of the plume.

USEPA has inquired about information on historical sample holding times and
vinyl chloride concentrations in groundwater samples collected at the Woodlawn site.
Apparently USEPA's inquiry is in reaction to a study that reports potential losses of vinyl
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chloride that may occur within the USEPA-mandated 14-day analytical holding time for
preserved water samples. Therefore, this letter addresses the potential losses of vinyl
chloride that may occur within the 14-day analytical holding time, and whether that could
reasonably be a. factor in the observed historical reduction of vinyl chloride in
groundwater that has been documented at the site. Qur conclusion is that any potential
losses of vinyl chloride that could be related to analytical holding times are not
significant and_are_far exceeded by the observed.declining trends and reduced extent and
mass of vinyl chloride in groundwater at the Woodlawn site. Furthermore, the uniform
logarithmic decline rate in vinyl chloride concentrations in many wells is characteristic of
natural attenuation, and could not have been reproduced by somewhat random variations
in laboratory holding times. . _ .

GENERAL OVERVIEW
»

In response to USEPA's inquiry about analytical holding, time, Geraghty & Miller
acquired two published studies that speak to the issue but draw opposite conclusions.
The first study _was published by the Minnesota Department of Health (MDH) and
concluded there are measurable losses of vinyl chloride within analytical holding times
(Soule, et al., 1996). The second study was published in the American Environmental
Laboratory and found that holding times could actually be increased from 14 days to 28
days for the analysis.of volatile organics in water samples because of no percent change
in vinyl chloride concentration was measured after a holding time of 28 days in either a
20 part per billion spiked sample or a 200 part per billion spiked sample (West, et al.,
1997). ' J"" """ •-----———

In 1996, the MDH published a study on vinyl chloride loss during laboratory
holding, time (Soule, et..al.? 199Q,_ This study investigated the current, holding time of 14
days to determine if vinyl chloride is lost during this time. The focus of the study was on
samples that contained very low initial concentrations,̂  micrograms per liter (ug/L) and
less, of vinyl chloride. The study reported 30 percent losses of vinyl chloride in these
low concentrated samples; with 25 percent of the losses occurring within the first 2 days.
Also, this study recognized, the variability that is inherent in reported results for vinyl
chloride at low concentrations. . . .

The American Environmental Laboratory, April 1997 edition, published a study
that contradicts the conclusions of the MDH study.. One distinction between the two
studies is" that the MDH study focused on low concentrations of vinyl chloride, whereas,
the latter study focused on holding time effects in samples with concentrations on the
order of 20 ug/L arid 20.0" ug/L. The American; Environmental Laboratory found the
scientific basis for actually increasing holding times from 14 days to 28 days for the
analysis of .volatile organics in water samples. The study concludes that a 28 day holding
time would not jeopardize the measurement of volatile organics in water samples. In that
study, no percent change in vinyl chloride concentration was measured after a holding
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time of 28 days in either a 20 part per billion spiked sample or a 200 part per billion
spiked sample (West, et al.t 1997).

Furthermore, it is important to view the reported losses attributed to holding times
in the context of the inherent variability in the analytical methodology. Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (SW-846) provides the USEPA
approved methods for obtaining data to satisfy requirements of 40 CFR Parts 122 through
270 and presents the accepted standard routine analytical methodology. In SW-846, the
published calibration and quality control acceptance criteria for. USEPA Method 8240B
for volatile organics reports a range for percent recovery measured from detection to 251
percent for vinyl chloride. This wide range in percent recovery measured was derived
assuming a sample vinyl chloride concentration of 20 ug/L and is based on actual method
performance data. Therefore, the inherent variability reflected in the calibration and QC
acceptance criteria for the*approved analytical methodology far outweighs any potential
losses that may be attributed to holding times. .

SITE SPECIFIC DATA

As requested by USEPA, provided in Table A and B below are summaries of the
vinyl chloride concentration and holding time data for wells F-5, F-6, F-7, and F-10 for
samples collected in March 1990 and in March 1996. Data for wells F-5, F-6," F-7,-and
F-10 have been provided because these historical data have been repeatedly presented to
USEPA as best illustrating the declining vinyl chloride concentration trends in
groundwater at the site. The trends for vinyl chloride in these wells are shown on Figures
1A through ID,

Table A. Vinyl Chloride and Holding Times 1990

Well Date Sampled Date Analyzed ~ Holding Time Vinyl Chloride
Identification (Days) T Concentration

(ug/L)
F-5 3/14/90 3/20/90 6 '"• -:HO
F-6 3/14/90 3/20/90 6 -520
F-7 3/13/90 3/15/90 2 57
F-10 3/12750 - 3/15/90 2 27

* Sample/analysis control documents prepared by IT indicate samples may not have
been preserved with hydrochloric acid.

AR30966



Debra Rossi
June 24, 1997

Page 5'

Table B. Vinyl Chloride and Holding Times 1996

Well Date Sampled ' Date Analyzed Holding Time . Vinyl Chloride
Identification (Days) Concentration

. .. ' - ' (
F-5" .'" '" --,3/14/96 3/25/96 - -. 11 ' • 35
F-6 -_ 3/14/96 .' 3̂/20/96 6\_ 110
F-7 "' """"""3712/96 '- ™"3/2i5/96" -- ---^— - -- —
F-1'0 " """"""""3/11/96 •" -3/23/96̂  --—-fy™ — B <

* All samples were preserved with hydrochloric acid to inhibit sample degradation.

All samples presented in Tables A and B were analyzed within the USEPA
mandated 14-day holding time for volatile organic analyses of preserved water samples;
therefore all analytical results are valid and defensible. Three samples (F-5, F-7, and F-
10) that were analyzed in March 1990 have a relatively shorter holding time than samples
analyzed in 1996. ATikeTy explanation" for the shorter holding times for the March 1990
samples is that sample/analysis control documents prepared by IT indicate these samples
may not have been preserved with hydrochloric acid. Therefore, the laboratory may have
hastened the analyses of these nonpreserved samples to preclude possible in-sample
biodegradation of vinyl chloride. The preservation of water samples using hydrochloric
acid is a normal procedure employed to inhibit possible sample degradation. Thus, it's
plausible that the March 1990 samples could have degraded, while awaiting analysis,
more than the March 1996 samples. The March 1990 concentrations could be biased low;
so, the percent reduction between the two events could be greater than is evident. This
illustrates a few of the many variables that need to be accounted for in any field study to
isolate possible effects on analytical results related to hold time.

Samples collected from Well F-6 in March 1990 and March 1996 were both
analyzed six. days after sample collection. These results indicate approximately 80
percent reduction in vinyl chloride concentrations between these two sample events.
Given that these samples were analyzed within the same holding time period and that the
March 1996'sarnple was preserved whereas, the March 1990 sample was not, these data
empirically demonstrate that potential losses related to analytical holding times are not a
factor in the observed reduction in vinyl chloride. Regardless for reasons cited above,
any losses that may occur within USEPA mandated holding times are insignificant and
certainly do not factor in the documented declining trends, reduced area! extent and mass
of vinyl chloride in groundwater at the Woadlawii Site±__._

flR309662



GERAGHTY & MILLER. INC. Ms. Debra Rossi
June 24, 1997

Page 6

SUMMARY _ _ .

A preponderance of empirical data demonstrate a significant reduction in
concentration, aereal extent, and mass of vinyl chloride at the Woodlawn site. Historical
biogeochemical data and the more recent biogeochemical data, collected following
USEPA sampling and analytical protocols for evaluating natural attenuation of
chlorinated solvents in groundwater, have confirmed natural degradation mechanisms as
a predominant reason for the observed reductions. The MDH study which has been
published relating possible losses of vinyl chloride to analytical holding times does not
lead to a concern that these possible losses are a significant factor in the observed
declining concentration trends and reductions of vinyl chloride in gfouridwater at the
Woodlawn site. This conclusion is based on the following:

I. The focus of the aforementioned study was on samples with very low (1.5
and 2 ug/L) initial concentrations of vinyl chloride. The declining trends and
reductions of vinyl chloride observed at the Woodlawn site involve
concentrations of vinyl chloride that were once orders of magnitude higher
than those in that study. The historical concentrations have shown an initial
rise to arpeak followed by a declining trend with time that is predictable and
consistent with the knowledge and understanding of natural attenuation
mechanisms and site characteristics (see Figures 1A through ID).

2, Other related studies have concluded there is sufficient scientific basis for
increasing holding times from 14 days to 28 days for the analysis of volatile
organics in water samples. In one such study, no percent change in vinyl
chloride concentration was measured after a holding time of 28 days in either
a 20 part per billion spiked sample or a 200 part per billion spiked sample
(West,etaL, 1997).

3, Potential losses attributed to holding times must be considered in the context
of the inherent variability of the analytical methodology. In SW-846, the
published calibration and quality control acceptance criteria for USEPA
Method 8240B. for volatile organics reports a range for percent recovery
measured from detection to 251 percent for vinyl chloride. The inherent
variability reflected in the calibration and QC acceptance criteria for the
approved analytical methodology far outweighs any potential losses that may
be attributed to holding times-

4. The magnitude of observed reductions in vinyl chloride between the March
1990 and March 1996 sampling events far exceed any possible losses that

AR309663
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could theoretically be attributed to differences between sample holding times.
In fact, samples collected from Well F-6 in Marcn 1990 and March 1996
were both analyzed six days after sample collection. Given that these
samples were analyzed within the same holding time period and that the
March 1996 sample was preserved whereas, the March 1990 sample was not,
these data empirically demonstrate that potential losses related to analytical
holding times are not a factor in. the observed reduction (in this case 80.
percent' or more) in vinyl chloride.

As demonstrated herein, any potential losses of vinyl chloride that could be
related to analytical holding times are indistinguishable from other sampling and analysis
variables; not significant and are far exceeded by the observed declining trends and
reduced extent and mass of vinyl chloride due to natural attenuation, at the Woodlawn
site; and are not significant in the context of the goals and objectives nqr the
interpretation of grotindwater analytical results .at the Woodlawn site.

We hope that the information and discussion that we have provided herein
sufficiently resporfd to your requests and we look forward to hearing from you shortly
regardmĝ USEPA's decisioivregarding the groundwater remedy at the Woodlawn site. If
you have any questions or should you require additional information, please call.

Sincerely,
GERAGHTY & MILLER, INC.

'Jef rev A. Smith
Project Manager

Suthan S. Suthersan, Ph.D., P.E.
Project Officer

c: Tim Bent, Bridgestone/Firestone

flR30966U
mw



GERAGHTY & MILLER, INC. -_Mj. Debra Rossi
June 24, 1997

Page8

Figures

Figure LA. Declining Trends for Vinyl Chloride Versus Sodium inT-5, Woodlawn
Landfill, Cecil County, Maryland.

Figure IB. Declining Trends for Vinyl Chloride Versus Sodium in F-6, Woodlawn
Landfill, Cecil County, Maryland.

Figure 1C. Declining Trends for Vinyl Chloride Versus Sodium in F-7, Woodlawn
Landfill, Cecil County, Maryland.

Figure ID. Declining Trends for Vinyl Chloride Versus Sodium in F-10, Woodlawn
Landfill, Cecil County, Maryland.

Table 1 Summary of Validated Analytical Results for Groundwater Samples
Collected from Monitoring Wells on February 26 through March 10, 1997,
Woodlawn Landfill, Cecil County, Maryland.

REFERENCES

USEPA-SW-846, 1986, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846). Revision 2, September 1994.

Soule, R, et at., 1995. Vinyl Chloride Loss During Laboratory Holding Time, Regulatory
Toxicology and Pharmacology 23, pp. 209-212,

West, O.R, et aL 1997. A Scientific Basis for Revising Regulatory Holding Times for
VOC Water Samples. American Environmental Laboratory, April 1997.
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Vinyl Chloride Loss during Laboratory Holding Time
RICHARD SOULE, DANIEL SYMONiK,1 DAVID JONES,S DOUG TURGEON, AND BETSY GEREBC

Minnesota-Department of Health, 121 E, 7th Place, St. Paul, Minnesota 55101

- -•= - - - -—- -Received February 8. 1996

.. rely.on analytical results to estimate human exposure.
Because vinyl chloride is a potent human carcino- This makes it important to confidently determine that

gen, it is important that analytical results from analytical results accurately reflect levels of vinyl chlo-
groundwater samples accurately reflect levels of expo- ride exposure.
sure to groundwater users. This study investigated the The U.S..Environmental Protection Agency (USEPA)
current allowable holding time of 14 days to determine recommends that preserved water samples tested for
if vinyl chloride is lost from samples during this time, vinyl chloride be. analyzed within 14 days of collection
Samples containing an initial concentration of 2 /tg/ (USEPA, 1988). In our experience, water samples ana-
liter of vinyl chloride showed progressive, increasing iyzed immediately after collection seemed consistently
losses when held for 1, 2, 7, and 14 days. Due to the ft̂ er than similar samples that were held for longer
inherent variability of low-level laboratory results, the periods. This raised the concern that samples which
most statistically significant loss (« = 0 05) was seen are hfild for even & smail rtion flf ̂  holdi ^
for samples held for 14 days. No statistically significant underestimate both the vinyl chloride concentra-
differences in degradation pattern were noted be- fcion ̂  the otential human exposure. This, in turn,
tween analytical detectors used (PlD versus Hall) or ,j ,, . , ,. ,. /.,,_ , ,'. >-,, . ,, , £ ,j. -TT, t „ , - could result in an underestimation of the health threatsample type {lab versus field). There also was a loss of . - , . , , -, , _, . . ,. . -,,
vinyl chloride .observed during sample collection and to users of contaminated groundwater Tlie objective of
handling. These results suggest that analytical vari- this f̂  .̂  to determine if a significant amount of
ability at low concentrations and the establishment of ^ ch,lo"(*e was"iof froni water samples dunng the
health-based guidelines near the analytical detection 14-day holding period.
limit require multiple samples be collected from a sin-
gle location when highly accurate results are needed. JfETHODS
These findings should be considered In public health
exposure assessments and the implementation of Two types of water samples were tested; laboratory-
health-based recommendations at sites with vinyl prepared water containing a known concentration of
chloride groundwater contamination. E tass Academic vinyl chloride ("lab samples") and groundwater sam-
PreBs-inc. . . . . . . --- . . • • • . " . pies.collected from a single well ("field.samples"). As

...... .-..-̂ -̂.̂.- -.̂ .̂ ,̂ .̂-:̂ -̂ ^̂ .̂ î̂ .--̂ .a-n- extraction well for a groundwater treatment system,
this well is pumped continuously and has historically

INTRODUCTION _".„."._...~."..-£-,- ̂ iel̂ d'jgroun̂ water consistently containing low part
' " . T ~ per billion levels of vinyl chloride. The concentration

Vinyl chloride is a potent human carcinogen and a in the lab samples was chosen to be similar to those
common "grmrrrdwater contaminarit near hazardous recently found in the well C1.5 ̂ g/liter),
waste sites. The guidelines for drinking water supplies As shown in Fig. 1, three replicates of 20 field sam-
containing"vinyl chloride_in MinnesptaJUSEPA, 1993; pies and 20-lab.samples were collected in clean 40-ml
MDH, 1994) are nearly equivalent to typically reported glass vials ...with Teflon-lined septa. Samples within a
analytical detection limits (ATSBR, 1993}! Vinyl chlo- replicate were numbered corresponding to their order
ride has been found at 458 of the _ 1300. feoleraJ. Su--_ of filling. Sampling procedures followed the techniques
perfund sites"{ATSDR, 1993) arid is commonly, identi-. typically used in environmental investigations (MPCA,
fied at levels above its regulatory gmdelines,.Efforts. tg.L j 1986.). All samples were" preserved with a biocide, ad-
protect users of aquifers contaminated by vinyl chloride justed to pH less than 2, and immediately refrigerated

at 4°C until testing.
,„ , , , ,,, ,, , Both the field and lab samples were systematically1 To whom correspondence should be addressed. _ __ _ . . ..__._ . . .. , .. ...,. ^ , , ,. ,. ^
2 Currently at.Colorado Department of Health, ̂.iseaselCantroL. ...'.assigned to four different holding time groups. Groups

and Environmental Epidemiology. \ . • of five field samples and five lab samples each were

209 0273-2300/96 $18.00
Copyright © 1996 by Academic Press, Inc.
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—— SAMPLING ORDER ————> SUED VWTH WELL W#ER

lul̂ l'ii'illTlljuCii!! l!li!5
IT IDoyAflet

ZOoytMac
Colecfcn

infta! Loss .Assumed the Same for Botti Types of Somptes
y____ _______ J.;̂ Ĵ =̂.. ^^ .g-, -; -. _Sii_.,~

2 4 6 8 10 12 14
Days

— ^ = — = - • - - - • - • - = ------ "FlCr. 2. Percentage loss over holding time.

FILLING ORC.CR ————>• i=iiE>\wHSPK2)w«£R

chloride initially present was lost over the entire 14-
•day holding time, with roughly half (25%) of the loss
occurring in the first 2 days. The decrease in vinyl chlo-

. ride ĉ cê n.̂ atic-ns observed, is .statistically significant
(a = 0.05). The same trend of vinyl chloride loss was
observed .for both types of analytical detector.
The standard deviations of the combined results

ranged from 0.02 to 0.17 /ig/liter for the lab samples
and from 0,07 to 0.29 ĝ/liter for the field samples.
Daily standards prepared in the lab showed similar
variability, suggesting that most of the variability was

_T/̂  . „ .. , a result of the analytical methods (rather than a resultFIG. 1. Sampling procedure. ,. , -, ,.. -\ _, . , . , , ,-1 ...of sample handung). This high degree of relative van-
ability is common for vinyl chloride samples analyzed

• in this range and may raise concerns about the reliabil-
analyzed at 1, 2, /, and 14 days ailer collection (Fig. ity0f using a single sample to make public health deter-
1), Laboratory internal control samples consisted of n̂ations
laboratory standards and spiked samples. Blank and Figure 3 shows an analysis.o_£ concentration versus
matnx spike data did not show sample contamination fi]Hng order ̂ e major cyclical trend is due.to the vary-
or a significant matrix effect on instrument perfor- ~mg holding times for sequential sample bottle num-
mance. bers. The figure suggests that there may be two other
Each sample was analyzed for vinyl chloride using types of vinyl chloride loss occurring during the holding

both a photoionization detector (PID) and a Hall detec- ,
tor [Hall). Data from each detector were reported and
compared separately using Student's t test. A Tracor
540 gas chromatograph was used along with a Tekmar 1-6 T •-• . " " AvgCcfTcentroflon
TURBOcool option and EPA method 502.2 (USEPA,
1989). Chromatographic conditions were Restek Corp.
105-rn X 0.63-mm-i.d. column with-S-̂ m film, trap tem-
perature during purge at -20°C, trap packing Supelco
Vocarb 3000, and purge time of 3 rain; column program
was initially at 40°C for 10 min, then 10°C per minute
to 200°C. and held for 5 min.

RESULTS

The percentage lose of vinyl chloride for the lab and
field samples versus holding tine is plotted in Fig. 2. 0,8 -1—i——'—'—i—'—=—'—i—>—̂ —̂*—-—' '
Data from replicates were combined to yield a data set 1 3 5 ^ ' ̂^ 13 ]5 17 ]<f
of 15 samples (n » 15) for each detector and sample
holding time group. Approximately 40% of the vinyl FIG. 3. Types of losses.

3R309677



VINYL CHLORIDE LOSS DURING LABORATORY HOLDING TIME , 211
- • A '

time: (a) an initial loss-of about 0.22 "̂ g/litefj l£%) that water at hazardous waste sites is the anaerobic dehalo-
affects the results from all sample vials, regardless of genation of 1,1,2-trichloroethene, tetrachloroethene,
origin or detector; and (b) a progressively increasing and l,l,l-trichloro:ethane (ATSDR, 1993). Therefore, it
handling loss of up to 0.15 pg/liter0-6%) which is can be present in ground-water at sites where pure vinyl
shown by the regression line.'The initialloss could only chloride was not used or disposed and may be over-
be determined using laboratory samples where the ini- .looked when developing a list of contaminants of con-
tial concentration is known (prepared spike). This por-' cern. In addition, if an analytical technique is used
tion of the loss may be laboratory related, such as mea- r ' which has a detection limit above 2 ̂ g/liter, a signifi-
surement error, handling or headspace loss, or a factor cant complete exposure pathway may be missed and
common to all samples such as binding to glass, photo- potential risks from a site underestimated.
degradation, or loss through the se_pta...The handling Since significant public health actions, such as im-
loss. is likely a result of increa~si~ng~duration of sample posing drinking water restrictions or installing expen-"
exposure to air with increasing sample, number (e.g., sive treatment/removal systems, often hinge on limited
water in vial 20 was exposed to air longer'and showed analytical, results, it is crucial to obtain the most accu-
a greater loss than water in .vial. 1 .since each was rate and precise measurements possible. For vinyl chlo-
poured from the same supply). . ... ride, this can be accomplished by collecting more than

one sample from a well, taking care to ensure that
DISCUSSION' " " . " sample" contact-with the air is minimized, and using

. sufficiently sensitive analytical techniques. It is, im-
Health-based standards for vinyl chloride are very """poTtant" for both risk assessors and risk managers to

low because it is rated as a Class A carcinogen." with a _ recognize, the uncertainties in sample collection and
relatively high estimated oral cancer slope factor of 1.9 analysis when dealing with analytical data from
(mg/kg/dayr;1 (ZJSEPA, 1994). The U.Ŝ EPA.Maximum .. groun'dwater drinking water supplies potentially con-
Contaminant Level, which is. the value used for vinyl taminated with vinyl chloride.
chloride in municipal water supply systems, is 2 //g/__
liter {based on the analytical detection limit; USEPA,
,1993). The.Minnesota Department .of'Health (MDH) CONCLUSIONS
has established a health-based guideline for private _ _ . . _ . _ _ . . - _ . _
drinking water supplies of 0.2tMĝ iter (based on cancer A statistically significant amount of vinyl chloride
potency slope and a 10~5risk; MDH, 1994). These stan- was lost from water samples between the time of collec-
dards are roughly equivalent to reported analytical de- tion and analysis. .This, loss increased to 40% .of the
tection limits in water {ATSDR, 1993). Due to the de- initial concentration when held for 14 days prior to
crease in "precision which" occurs as co'ncelltrations ap- analysis. Therefore, immediate testing of.samples is
proach the detection limit, accurate estimates of warranted_where low part per billion concentrations of
ambient water concentrations from a single sample are vinyl chloride may be present in drinking water (e.g.,
more difficult to.obtain at lower concentrations. • when concentrations may be near health-based stan-
The physicochemical characteristics of vinyl chloride dards). Moreover,, the_results of immediate analyses

and its envirormrsn'tal fate may eliminate several possi- are more representative of actual exposure concentra-
ble explanations for the observed loss.-Although vinyl tions than those from samples held for longer times.
chloride has a very high' saturation yapor̂  pressure In addition to Joŝ s -during, holding time, this study
(2530' mm Kg at' 20'°C) "and is suqjecT~tb partitioning . suggests that there may be significant loss of vinyl chlo-
into an air head space [Henry's Law Constant of 1.2 ride due, to the sampling and. handling processes.
(atm-m3)/mol at 10°C], all samples were thoroughly Therefore, sampling and analysis techniques should be
checked to ensure that any air bubbles were removed. . reviewed to minimize "sample exposure to the air. ._ .
Although under certain circums'tanees vinyl chloride Due to analytical variability at low concentrations,
readily biodegrades (ATSDR, ,_19_93), this... pathway collection and analysis of multiple water samples from
seems unlikely given that all samples were acidified a single location are also warranted when highly accu-
and treated with biocide. The samples were kept in a rate results_are_needed (e.g., when sample concentra-
darkened refrigerator to minimize photochemical deg- tions are near health-based guidelines or the analytical
radation (EPA, 1986). Sorptiori of some organic'chemi- , detection. Umit)_ ...
cals onto the materials of sample containers has been Since significant public health actions, such as im-
observed (Bradbury et a/., 1987), but the low octanol- posing drinking water, restrictions or "installing expen-
water partitioning'cbefncient (log Kow = 1.36} for vinyl sive treatment/removal systems, often hinge on limited
chloride indicates that this would be negligible for the analytical results, it is crucial to obtain the most accu-
concentrations used in this study (per equation 5.8.4 rate and precise measurements possible. Both risk as-
in Manahan, 1994). """ " " " "".. ... ...._:. . ." ._ sessors and managers need to be aware of the uncer-
The most common source" of vinyl .chloride in ground- tainty associated with reported vinyl chloride results in
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Order to make informed and appropriate public health (1987). Toxicity of fenvalerate and its constituent isomera to the
decisions fathead minnow (Pimepkales promelas) and biuegill (Lepomis mac-
Auu—lu • i t-i 'j i * i. _ _ i *.!.• rochirus). Bull Environ. Contain. ToxicoL 38,378-385.Although vinvl chlonde was lost from samples, this s. . 0 - /in_.. - . -.-„-, ' ,.. . . „ ., , j ... ..,. T , . f..-, i A Manahan, S, E. (1994).Environmental Chemistry, p. 133.LewisPub-study does not identify the mechanism of the loss. Some î hera Ann Arbor Ml

possible explanations may be volatilization (either into M̂ Û Department of Health (MDH> (1994). Proposed Perm*.
ambient air during sampling and analysis or directly ,«.„* RUieS seating to Health Risk Limits. MN Rules 4717.7200.
through the sample bottle septa), microbial breakdown July 14,1994.
in the natural water, or chemical degradation. Addi- Minnesota Pollution Control Agency (MPCA) (WSGl̂ Brocedure for
tional analysis is currently being conducted to further Groundwater Monitoring. MPCA Guidelines. December. 1986.'
characterize the mechanism of the observed loss. u-s- "Environmental Protection Agency tUSEPA) (1986). Emission

Standards for. Vinyl Chloride Plants, U.S. Environmental Protec-
tion Agency, 'Code of Federal Regulations 40 CFR 61.63,
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Toxicoiogiĉ  Profile for Vinyl Chloride: Update. April, 1993. fect Assessment Summary. Tables (HEAST). EPA 540-R-94-02CL

Bradbury, S. R. Symonlk, D, R, Co«ts. J. R., and Atchison, G. J. March, 1994.

AR309679



From; _ " " "̂ "Kauffman, Richard" _<rxk39ATSDHJLl,BM.eDC.QOV>
TO: -.._.----" r -HBarr«au, .Tracy- <BMUU«4H91TOHI)EK.ni.CpC:.QOV>,

•Bodnar, <Xaa*a D." <BOPH101JW»OiniKR.Mr.CDC.QOV>,
-Brown, T«r* L. • <BKOW114WtfHOlTOIH.BI.CIlC.aOV>,
•Brown, r. R«b«r" <BROtfl90W9KOtIDEH.Xll.CDC.aoV>,
'OuA, 3h«rry"
"Ho»hi)co, Smd
"••rcliajit, lUndy B," <MSRClOOW»KOMr!KR.SM,CDC,OOV>

To: - --------=- — ~--- '-"Riffgaix, J«n« R.' <RIO0105W»BOSDKR.Elf.CDC>GOV>,
•Undanrood, Marilyn C., PhD" <mJDB101W«TONDER , EM . CDC . GOV> ,
•Daffy, Ann*' <affld03039hub,dob..wm,gav>,
•Brown, John" <brown j £ 9aoltunb30 . dh«e . »tat* . *c . ua> ,
-Stra*b*l, Chuck" <ch.uck.atro«b«iehMl th.4tata.an.ua>,
•Ql«a»bn, Cindy* <cjw23Q38hub.doli.wa.srov>f

_-_^_ -- .....J'.gyiapRilt, DanipJv".... <dani*l . *ymonikto«alth . *tat* .am ,MM>
To':" " ----- --- '"-«'w«»sruin, Frank* <fnnr03039bub.doh.wa.jro7>,

•Maxffillo, G±n*-' <hwl.ffm*rgilll»hirl.caiim»t . jov>,
• Scot t , Xr*na ' <ir«ia_«cott»h««l th . obio . oov> ,
• PoffOf f , Li«a" <li*« . pogof f 9h«al th. atata . an . u»> ,
•Marino, Robert, W.P.' <nsarinorf&columb30 .dh*c.»tat«.«c.u»>,
"Staba, Hark' <marle,»tj!iiiaSh«altli.«tat«.Hni.u»>/
"M«laro,__Srî *̂ 1<ia»l«-rp«i»*cpluinb3 0 . dhac . a tat* . «c . u*>

To: - - - -- —— '-̂-̂- —— "Po»a, Bob' <rap03039hnb.doh.wa.gov>,
• Soul* , Richard" <richard . *oulo9h«slth . atat* . am. u*> ,
-HMaiinff, Rita' <riea.a«aaiag9h*alch.atat«. Ka.ua>,
«Sha*r, Sandi
•Wam*r, Trac«H

Snay«t"
_

Subject.: - ,..- -- -' i-Wi Vinyl Oiiorii5« in iratar — Int»ri» Ouidanc* for »cr«*ninff
Date sent;̂  .- - - - — -ru», 17 D«c 96 09i02iOO BST

Thanks t:o MN fox iiheir fine work.

From:, Susten,._jy.lan__j__.._!_ . ______...__._._ _.-_— - -•.— ..--——-—- . ----- •-
To: Hutchihs; Cavid;-Joe/ Donald; Skowronski, -Edward; Godfrey, Gall; Hayes,
Lisa,- Wesc, Maurice;. Gillig, Rick; Canady, Richard; Kauffman, Richard;
Williams-Fleetwqod-, Sharqn; =Rpdenb̂ ck,! Sven; Forrester;. 'Tina; Qreim, Bill.;
Cooper, BurG; Jackson, biane; "Campbell, Gary; ' Allred,. ..Michael; Howie, Money;
?ord, Rita; Isaacs; "Saiidy G.: _{AT'SDR) ' " '.-"—,"',....' " . . . . _ -- -
Cc: Reyes, "Juan; WilliamSt Bob ....... _. ", ... ..- -_--_L_-- _-_-̂ _.-.—••--."- -.-. '-:?•?"'*- • - •- - •
Subject; Vinyl Chloride. in ̂at'er -- Interim Guidance for screening-
Date: .Monday, December 02,""199""& !0:.07AM" : - - - . - - - -
Priority: High " '•

A recent, synopsis of :a;.Mifiiiesb~ta "study thaE appeared' .in Hazardous .Substances
& Public Health (vol S, . #3 ,.. £aTl i"9̂ .) indicates that_water samples tend to
loose vinyl. ..chloride with increasing" h'dl'ding" time. According -to the
article... approximately 40% can be ios.£, if a 14-day holding time is used and
up to 25%_.may be lost o_.f. held for 2 days before__th.e_ sample is .analyzed.
These .lasses seem, to -be most significant .at low" ppb range," around_the MCL

of 2 ug/1 (ppb) . "" - - - - • : - - - -;

Because of . these losses, I suggest ̂tĥ t health assess_prs.,__fo.r screening
purposes," - DOUBLE âny _cqncejitratTpns." of ".voTnyi chloride ranging, between L
and 50 ug/1 as a first step in their ..overall ..-analysis of drinking water
(and possibly soil gas and indoor exposure's) . If .the doubled value exceeds
a relevant comparison valû ," the' health., assessor should then examine
carefully the QA/QC procedures including length of time the samples were
held, concordnce o£ any duplicate samples chat may have been taken, etc- .

As always, assessment of pub_li.c.,.heaith__implicatioris must go beyond simple
comparisons to. levels, in a medium or media. However, it is important for
the health assessor, the communities, ATSDR' s ""partners (EPA, etc), ' to - know
that ATSDR is aware of the"_possibi]j.t.ty that some Ipss .oE_contaminat has
been accounted, for "In the~'overail analysis. -

Please, feel, free to coirtment̂ o-r,-to.put forward additional .suggestions.

AR309680
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